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Abstract
Background: Existing reports of utility values for metastatic non-small cell lung cancer (NSCLC)
vary quite widely and are not all suitable for use in submissions in the UK. The aim of this study
was to elicit UK societal based utility values for different stages of NSCLC and different grade III-
IV toxicities commonly associated with chemotherapy treatments. Toxicities included neutropenia,
febrile neutropenia, fatigue, diarrhoea, nausea and vomiting, rash and hair loss.
Methods: Existing health state descriptions of metastatic breast cancer were revised to make
them suitable as descriptions of metastatic NSCLC patients on second-line treatment. The existing
health states were used in cognitive debrief interviews with oncologists (n = 5) and oncology
specialist nurses (n = 5). Changes were made as suggested by the clinical experts. The resulting
health states (n = 17) were piloted and used in a societal based valuation study (n = 100).
Participants rated half of the total health states in a standard gamble interview to derive health state
utility scores. Data were analysed using a mixed model analysis.
Results: Each health state described the symptom burden of disease and impact on different levels
of functioning (physical, emotional, sexual, and social). The disutility related to each disease state
and toxicity was estimated and were combined to give health state values. All disease states and
toxicities were independent significant predictors of utility (p < 0.001). Stable disease with no
toxicity (our base state) had a utility value of 0.653. Utility scores ranged from 0.673 (responding
disease with no toxicity) to 0.473 for progressive disease.
Conclusion:  This study reflects the value that society place on the avoidance of disease
progression and severe toxicities in NSCLC.
Background
In 2002, approximately 29,000 people died from lung
cancer in England and Wales[1] and it is the most com-
mon and the most life-threatening form of cancer in Scot-
land [2]. Lung cancer is also a major cause of death
throughout the rest of the world [3,4].
Non-small cell lung cancer (NSCLC) has a poor progno-
sis. On average, survival is less than one year [5]. In addi-
tion, NSCLC can lead to distressing symptoms such as
dyspnea, pain, persistent cough, and loss of appetite [5,6].
Severe symptoms are associated with increased anxiety,
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loss of functioning and decreased health related quality of
life (HRQL) [7-10].
Results of the Big Lung Trial (BLT, Brown et al. [11])
which compared best supportive care with or without
chemotherapy by analyzing HRQL data (EORTC QLQ-
C30 and LC17, and daily diary cards) demonstrated that
there was no large (clinically important) negative effects
of chemotherapy on HRQL. Furthermore, no significant
differences between groups on physical/emotional func-
tioning, fatigue, dyspenea or pain at 12 weeks were found.
In addition, Global HRQL, role functioning, fatigue,
appetite loss, and constipation were good indicators of
survival at 12 weeks. The sample included patients with
stage I or II disease and demonstrates that declining
HRQL of patients with NSCLC is largely affected by pain,
mobility, functionality, and symptom burden. Chemo-
therapy provides only modest improvements in survival
time however it can lead to severe side effects such as hair
loss, nausea, and neutropenia, which may lead people to
prefer best supportive care [12,13].
In reviewing the evidence regarding the burden of NSCLC
on HRQL it is clear that there is scarce information regard-
ing the preferences of patients or society regarding states
of disease. Such information is required in economic eval-
uations based on cost-utility analysis. Trippoli et al.
(2001) [14] report utility and HRQL data (SF-36 and EQ-
5D questionnaires) from 95 patients with NSCLC. The
results showed that HRQL is significantly worse in meta-
static NSCLC patients (physical functioning, p = 0.009;
bodily pain, p = 0.016). The mean scores for the 8
domains of the SF-36 ranged from 20.8 (physical role) to
63.0 (social functioning). The EQ-5D mean utility score
was 0.58 in the self-classifier and in the visual analogue
scale. The authors concluded that HRQL was significantly
impaired in NSCLC patients, and more so with metastatic
patients.
Lloyd et al. (2005) [15] report societal utility values in
metastatic NSCLC using health state descriptions of
responding, stable (intravenous (IV) and oral treatment
presented separately) disease, progressive disease and a
state describing end of life. The health states were vali-
dated through interviews with oncologists and nurses. UK
societal participants (n = 100) were asked to rate the
health states in a standard gamble (SG) interview. Mean
SG utility scores ranged from 0.70 (responding disease),
to 0.33 (end of life). SG values decreased significantly
from responding disease to 'end of life', (F = 32.14, P <
0.0001). However this study did not assess the impact of
toxicities.
The present study was designed to adapt existing health
state descriptions of metastatic breast cancer [16] to
describe patients receiving second-line treatment for
NSCLC. Health states developed for a study of metastatic
breast cancer were adapted to describe the burden of met-
astatic NSCLC (progressive disease, stable disease, and
responding disease). They included symptom burden and
the impact of six grade III – IV toxicities and hair loss asso-
ciated with second-line treatment. The six grade III – IV
toxicities included neutropenia, febrile neutropenia, nau-
sea/vomiting, diarrhoea, rash, and fatigue. Preferences for
each health state were elicited from a representative group
of members of the general public in the UK.
Methods
Development of health states
Existing health state descriptions of metastatic breast can-
cer [16] were used to develop health states to describe
patients receiving second-line treatment for metastatic
NSCLC. The methodology included a rapid literature
review, exploratory interviews with expert physicians and
content validation interviews (see figure 1). The health
states were produced for a societal valuation study, to be
rated by men and women, and were therefore designed to
be easily understandable. The health states were designed
to describe a three-week period.
Stage 1 – rapid literature review
A rapid literature review was conducted to understand the
nature of symptoms, and HRQL burden in NSCLC. Can-
cer websites and studies which reported the qualitative
nature of symptoms and experience of the disease were
sought. Several websites and studies were found which
described the severity of symptoms in metastatic NSCLC,
and grade III/IV toxicities related to second-line treatment
[17-25]. Studies showed that symptoms of disease and
chemotherapy-related toxicities had an impact on four
main areas of functioning (social, physical, sexual func-
tioning, and emotional wellbeing). The findings were
used to develop a standard interview script.
The toxicities were selected because they occurred in over
6% of patients in data from three phase III trials in NSCLC
(pemetrexed and docetaxel) [26,27]. Although pulmo-
nary toxicity occurred in 37% of patients [26], an advisory
panel of twelve oncology experts suggested that this toxic-
ity should be excluded. The panel advised that pulmonary
is a broad toxicity which encompasses many other toxici-
ties and therefore it would be difficult to evaluate. Hair
loss was included because it was found to be an important
concern to women receiving chemotherapy treatment
[28].
Stage 2 – exploratory interviews
Expert oncology experts were recruited specifically for
stage 2 of this developmental process. This included
expert physicians (N = 4) and oncology specialist nursesHealth and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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Flow diagram outlining the development of the health states used in the study Figure 1
Flow diagram outlining the development of the health states used in the study.
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(N = 4) who were identified via an online database of UK
medical specialists. These experts took part in telephone
interviews conducted by trained interviewers at UBC.
Interviews were recorded and transcribed by a profes-
sional transcription agency.
The standard interview script was used to guide the inter-
views. Interviews sought to gain an accurate understand-
ing of the nature of stable, responding and progressive
NSCLC in terms of symptom burden, patient experience,
the nature and burden of the six toxicities and hair loss,
and the impact on four areas of functioning: social, sexual,
physical and emotional. Experts were asked to describe
patient burden in three base-line disease states: stable (no
change in tumour volume), responding (50% reduction
in patient's five largest tumours), and progressive (25%
growth in patients five largest tumours) disease.
Clinicians described fatigue, breathlessness, cough, and
loss of appetite as the most significant symptoms that
patients suffer from. These symptoms would be most
severe in progressive patients. Each area of functioning
included sub areas which addressed particular difficulties
that patients might experience, for example physical func-
tioning was examined using four domains of functional-
ity: self-care, caring for your environment, shopping/
outdoor duties, and ability to work. Clinicians reported
that patients' functionality varied with disease stage.
Patients with responding disease were reported as able to
do most tasks, whilst patients with stable disease would
find it difficult to go out shopping and do daily activities.
Patients with progressive disease would not be able to
manage most tasks and would 'need assistance with per-
sonal hygiene'.
Stage 3 – content validation
(i) Health states – first draft
The literature review and information obtained from
interviews with physicians were used to guide the adapta-
tion of health states previously developed for metastatic
breast cancer.
Clinicians were queried about the severity and impact of
each of the treatment related toxicities in turn in stable
and responding disease states. Clinicians stated that all
patients at any stage will experience the toxicities, how-
ever the tolerance of toxicities may vary with disease stage.
Consequently, patients with responding disease would
tolerate the toxicities far better than patients with stable or
progressive disease. A good consensus emerged from the
experts regarding the symptom burden, the nature of tox-
icities and the impact on areas of functioning.
Seventeen health states were developed to reflect the
symptom burden that patients experience in stable,
responding and progressive NSCLC, and the nature and
burden of toxicities and hair loss associated with second-
line treatment in stable and responding disease. Each bul-
let point in one health state described symptoms of dis-
ease and one area of functioning.
(ii) Health states validation – interviews
In-depth telephone de-briefing interviews were conducted
with some of the original experts (N = 3 physicians and N
= 2 nurses) and some new experts (N = 1 physician and N
= 1 specialist nurse) to check the accuracy and appropri-
ateness of the newly developed health states. Each health
state was examined in terms of its accuracy in depicting
HRQL, symptom burden and treatment-related toxicity
burden between varying stages of NSCLC.
All interviews were fully transcribed by a professional
transcription company. Transcripts were analysed by three
researchers independently. Minor changes relating to the
wording of the health states were made, but overall clini-
cal experts agreed that the health states were accurate
reflections.
Finally, the health states were reviewed by two psycho-
metric experts with expertise in developing measures of
HRQL and health states. Their comments and suggestions
reflected those made by the physicians and nurses and
were incorporated into the health state descriptions.
The health states were piloted with six members of the
general public in a 'think aloud' and cognitive de-briefing
interview conducted by a trained UBC interviewer (MS).
The pilot interviews used the VAS technique only and
explored any potential problems with the content of the
health states, their comprehensibility and any language
issues using a cognitive de-briefing script. Changes were
made as necessary based on feedback from the cognitive
debrief. The changes involved clarification of terms used
to describe neutropenia. The wording was changed to
describe the toxicity in everyday language. All the health
state descriptions used in this study can be found in
appendix 1.
Main study
Members of the general public were recruited through
advertisements in local London newspapers and from an
existing UBC database of willing survey participants. One
hundred participants who met the eligibility requirements
were scheduled for an interview at the UBC offices. The
purpose of the interview was fully explained to the partic-
ipants. Participants were asked to complete a written con-
sent form, and complete a socio-demographic
questionnaire and the EQ-5D to rate their own, current
health. Trained UBC research interviewers conducted the
face-to-face utility interviews. Following their participa-Health and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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tion in the study all participants received £25 to thank
them for taking part.
The interview included two tasks: the visual analogue
scale (VAS) and Standard Gamble (SG) utility methods
[29,30], which sought to establish people's preferences for
health states associated with treatment-related treatment
for stable, responding and progressive NSCLC.
The VAS introduces the participant to the concept of rat-
ing health states and was conducted prior to the elicitation
of the health utilities. The VAS exercise requires the partic-
ipant to rate each health state on a scale of 0 to 100, where
0 is anchored by 'immediate death' and 100 is anchored
by 'perfect health'. The participant rates each health state
one by one, and is permitted to alter ratings until satisfied
that the relative and absolute ratings accurately reflect his/
her preference. Each participant was asked to rate twelve
health state cards, including cards describing 'own health'
and 'worst health'.
Health state utilities were obtained using the SG approach
[29,30]. In the SG task for each health state, patients were
asked to choose one of three options: (1) to live in the
hypothetical health state with certainty for a pre-defined
period of time (in this study, 8 months); (2) to choose
between various probabilities of having either full health
or worst health for the next 8 months; or (3) to indicate
that the two previous options were equal. Probabilities for
option 2 (full health and worst health), were varied
sequentially until the patient was indifferent between
them. Finally, the worst health state was assessed, based
on a gamble between full health and dead. The utility value
for the worst health state was determined against dead and
this was used to recalibrate the values for the other health
states on the dead (0) to full health (1) scale.
The study included 19 health states altogether (17 health
states developed, 1 own health and 1 worst health, see
appendix 1). In order to prevent cognitive burden and
possibly affecting participant's performance, the health
states were randomized into two selections (A and B) of
progressive, stable and responding health states and toxic-
ities. All participants were randomly assigned to rate the
following: stable and responding disease with no side
effects, progressive disease (anchor states), and half of the
remaining states (each toxicity was reviewed in either
responding or stable stage), as well as own current health
and worst health. Participants therefore rated 12 health
states each.
Statistical analysis
The study aimed to collect data from 100 participants.
This was not determined by a formal power analysis partly
because there was no specific hypothesis to test. Moreo-
ver, a previous study of a similar study design conducted
in a sample of 100 members of the general public in the
UK demonstrated a low variance (SD range = 0.22–0.29)
across utilities for all disease states for metastatic breast
cancer, thus suggesting that a larger sample size was not
required [16]. The demographic and EQ-5D data were
summarised and compared to the UK population. The
2001 national census data for England & Wales [31] was
used to compare the demographics of the study partici-
pants. In addition the EQ-5D data were summarised to
determine how closely the sample matched a previous
national survey of health in terms of health status and
HRQL [32]. Percentages of the sample reporting moderate
or extreme problems on each dimension of the EQ-5D
were compared to results of the UK National Survey.
The health state valuations from the SG interview were
analysed using a mixed model analysis with random
effects on the participant level to determine the change in
utility score associated with moving between stages of dis-
ease and from no toxicity to one of the toxicities included.
The raw data were transformed using a logistic transfor-
mation (transformed utility = log ((1-utility)/utility)). It
was necessary to transform the health state values in order
to place them on a 0 to 1 scale (i.e. best outcome is set to
1 and death is 0). This was done in order to obtain a nor-
mal distribution suitable to be used in a standard regres-
sion model. The method of restricted maximum
likelihood (REML) was used to estimate the repeated
measurement model. This was done using a mixed model
with random effects at the patient level. The model was
parameterized using a "saturated" model with parameters
for each of the health states and study covariates such as
age, gender and own health measured using the EQ-5D
total score. First the model was fitted with all variables,
and gradually non-significant parameters were removed
on the basis of Akaike Information Criteria and the likeli-
hood ratio test. The most parsimonious model was
selected. The final model specification was a fixed effect
repeated measurement model with an unstructured covar-
iance matrix. All study covariates were excluded in the
final model.
Results
Participant characteristics
Of 105 respondents, 100 completed the full interview.
Five participants did not complete the interview because
in the interviewer's opinion they failed to understand the
SG task. The demographic profile of the participants was
similar to the UK population in terms of age and in that it
was predominantly made up of a white population and
included a wide representation of ethnic minority groups
(Table 1). However, there were a higher proportion of
females (38%) and ethnic minorities [Black (14%) and
Asian (9%)] in our sample. A large proportion had com-Health and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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pleted a university education (27%). Apart from these dif-
ferences the study sample was a fair representation of the
general public in England and Wales.
Participants were also asked to self-report on five EQ-5D
dimensions. Our sample showed a similar distribution of
HRQL impairments to the national sample reported by
Kind et al. (1998) [32]. Overall our sample reported less
moderate and extreme problems on all dimensions, with
no extreme problems in mobility, self-care and pain/dis-
comfort than in the Kind et al. study [32]. The distribu-
tions of moderate problems are fairly similar in self-care,
daily activity, pain/discomfort, and anxiety/depression.
There was a difference in the distribution of moderate
problems in our sample (9.0%) and Kind et al. study [32]
(18.3%).
Table 1: Demographic profile of study sample
Study Sample (N = 100) UK Census & ONS* Data 2001–2004
Age Mean (std. dev.) 40.51 (14.91) 38.2
Gender (%female) 38% 51%
Ethnic Group
White 74.0% 92.1%
Black 14.0% 2.0%
Asian 9.0% 4.0%
Other (includes mixed race) 3.0% 1.9%
Employment Status
Full time 29.0% -
Part time 23.0% -
Home maker 8.0% 4.6%
Disabled 5.0% 4.2%
Retired 9.0% 9.8%
Student 15.0% 1.9%
Other 11.0% 2.3%
Education – leaving age
No Formal Qualifications 8.0% -
GCSE/O Levels (16 yrs) 17.0% -
A Levels (18 yrs) 26.0% -
Vocational or work based 11.0% -
University Degree 27.0% -
Other 11.0% -
*ONS = UK Office of National StatisticsHealth and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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The mean EQ-5D VAS score for own current health was
80.43 (SD = 16.17) and the mean EQ-5D single index
score was 0.896 (SD = 0.159). The mean VAS score for
own health from the SG interview in the study sample was
83.05 (SD = 15.70).
Health state utility values
Table 2 shows the estimates and utility decrements for all
disease states and toxicities. All disease states and toxici-
ties were independent significant predictors of utility (p <
0.001). All toxicities were associated with a significant
decline in utility compared to stable disease with no tox-
icity, ranging from -0.03248 (rash) (p = 0.007) to -
0.09002 (febrile neutropenia) (p = 0.0001).
The base health state (stable disease with no toxicity) had
a utility value of 0.653. SG utility scores ranged from 0.67
(responding disease with no toxicity) to 0.47 for progres-
sive disease (Table 3). Moving from stable disease to pro-
gressive disease was associated with a significant decline
in utility (-0.1798, p = 0.0001). The toxicities are com-
pared with the utility values obtained in Lloyd et al.
(2006) [16] study Table 3. The mixed model allows a util-
ity value for any combination of disease states and toxici-
ties to be calculated.
Discussion
This study reports societal preferences or utility values in
the UK for health states related to metastatic NSCLC
patients on second-line treatment. Health states described
stable, responding, and progressive disease and six grade
III/IV toxicities and hair loss, associated with second-line
treatment. Health state descriptions were developed from
interviews with experts in NSCLC, including oncology
specialist nurses and oncologists, reviewed by clinical and
psychometric experts and piloted on members of the gen-
eral public.
The utility data reflect the value that the general public
places on being in the health states and their perceived
severity. Progressive disease was valued as the worst
health state with the lowest utility value of 0.473 with a
mean utility decrement of 0.1798 from stable disease with
no toxicity. Responding disease with no toxicity obtained
the highest utility value of 0.673. The utility values of all
toxicities also highlighted the severity of the toxicities and
the value that general public placed on avoiding them.
The decline in utilities associated with each toxicity
ranged from 0.090 to 0.032. Febrile neutropenia was con-
sidered the worst toxicity (-0.090) whilst rash was given
the least importance (-0.032) by members of the general
public. This is supported by some of the qualitative
responses from participants, whilst rash is severe, it is
comparatively preferable than febrile neutropenia which
can be life threatening. Febrile neutropenia and neutrope-
nia produced similar utility decrements (0.0900 and
0.897 respectively).
Table 2: Results of the mixed model analysis
Parameter Parameter Estimate S.E. Degrees of Freedom t-value P
Intercept 0.6532 0.02223 99 29.39 <0.0001
Progressive -0.1798 0.02169 99 -8.29 <0.0001
Response 0.0193 0.006556 99 2.94 0.004
Stable 0 . . . .
Neutropenia -0.08973 0.01543 99 -5.82 <0.0001
Febrile Neutropenia -0.09002 0.01633 99 -5.51 <0.0001
Fatigue -0.07346 0.01849 99 -3.97 0.0001
Nausea & vomiting -0.04802 0.01618 99 -2.97 0.0038
Diarrhoea -0.0468 0.01553 99 -3.01 0.0033
Hair loss -0.04495 0.01482 99 -3.03 0.0031
Rash -0.03248 0.01171 99 -2.77 0.0066
S.E. = standard errorHealth and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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The perceived severity of some toxicities compared with
others is supported by research. Paul et al. (2006) [33]
conducted a meta-analysis of randomized controlled tri-
als comparing anti-biotic monotherapy (beta-lactams) for
febrile neutropenia. Cefepime was associated with higher
all-cause mortality at 30 days than other beta-lactams (RR
1.44, 95% CI 1.06–1.94). Adverse events were signifi-
cantly more frequent with carbapenems. The use of
cefepime for febrile neutropenia is associated with
increased mortality. This supports febrile neutropenia as
being considered the worst toxicity and possibly life-
threatening. Studies have shown that specific domains
and areas of functioning are considered more important
than others [34]. Osoba et al. [34] studied the stated pref-
erences of 400 patients with either breast, colorectal or
NSCLC and in either early stages (stage I or II) or late
stages (stage III or IV) of cancer. All patients were either
receiving or had received chemotherapy treatment. The
investigators used a stated-preference instrument which
included all functional domains and symptoms of the
EORTC Quality of Life questionnaire (QLQ-C30). In the
stated preferences questions, physical functioning was the
most important area for all patients. In the ranking exer-
cise, patients with NSCLC ranked nausea and vomiting,
pain, and emotional functioning as important factors. In
late stage NSCLC, 60% of patients wanted to avoid dysp-
noea, followed by nausea and vomiting (59%), role func-
tioning (56%), pain (47%) and emotional functioning
(40%). In comparison to other cancer patients advanced
NSCLC patients also ranked social functioning as more
important than physical functioning. This study high-
lights the different ways that cancer affects people and
how each toxicity and stage can be weighted differently.
The current study adapted existing health state descrip-
tions of metastatic breast cancer developed in a previous
study [16] to describe patients receiving second-line treat-
ment for NSCLC. Lloyd et al. (2006) [16] conducted a
societal preference study in which 100 participants com-
pleted standard gamble interviews. Utility values were
obtained by asking participants to value health state
descriptions describing metastatic breast cancer and five
grade III/IV toxicities (febrile neutropenia, stomatitis;
diarrhoea and vomiting; fatigue; hand-foot syndrome)
and hair loss (Table 3) [16].
In comparison to the current study, Lloyd et al. [16] found
higher utility values overall in responding and stable dis-
ease states and all toxicities. The utility values of respond-
ing disease with no toxicity and stable disease with no
toxicity were 0.80 and 0.72 respectively. The lower utility
values in the current study could be attributed to present
health states describing patients who have comparatively
progressed and are on second-line therapy. Patients on
second-line chemotherapy have less time of survival and
have a greater symptom-burden than patients on first-line
therapy.
The current utility values can be compared to previous
research. Studies have reported utility values of febrile
neutropenia with and without hospitalization in meta-
static breast cancer ranging from 0.20–0.47 and 0.66
respectively [35,36]. Launois et al. (1996) [36] reported
utility value for febrile neutropenia without hospitalisa-
tion of 0.66 which is higher than the current value of 0.56
in this study. This could be due to Launois et al.'s study
obtaining nurses' preferences rather than societal prefer-
ences. However a methodologically comparable study,
Lloyd et al. (2005) [15] reported a similar utility value for
febrile neutropenia (0.58) in metastatic breast cancer. The
higher utility in Lloyd et al. study could be due to the
study describing patients on first-line therapy and thus
were considered to be at a better stage than the patients
Table 3: Utility values for all of the disease + toxicity 
combinations, as compared with the study by Lloyd et al. 
(2006)[16]
Variable Utility values
Progressive 0.473
Responding 0.673
Responding + diarrhoea 0.626
Responding + fatigue 0.599
Responding + febrile neutropenia 0.582
Responding + hair loss 0.628
Responding + nausea/vomiting 0.624
Responding + neutropenia 0.583
Responding + Rash 0.640
Stable + no side effects 0.653
Stable + fatigue 0.580
Stable + febrile neutropenia 0.563
Stable + hair loss 0.608
Stable + nausea/vomiting 0.605
Stable + neutropenia 0.563
Stable + diarrhoea 0.606
Stable + Rash 0.621Health and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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described in the current study. Overall, it is difficult to
compare previous utility research with the current study as
methods of obtaining utility and samples varied.
The current use of mixed model analysis allowed an esti-
mation of utility scores for varied combinations of disease
stage and toxicity. This presents a more realistic approach
of patients' experience as it is possible they would experi-
ence more than one toxicity at one time and also move
between stages of disease.
The study faces one significant potential limitation. It
would have been possible to collect these data from
patients with the relevant disease using a generic measure
such as the EQ-5D. People could have completed the EQ-
5D as they experienced treatment for metastatic NSCLC
with associated side effects. There are several reasons why
this approach was not adopted. One of the principal aims
of the current study was to estimate the disutility related
to grade III – IV toxicities. In order to accurately capture
this from patients it would have been necessary to recruit
a representative group of patients currently experiencing
the toxicity. Given the severity of the toxicities it would
have been a significant (and possibly unethical) burden
for patients to complete HRQL questionnaires. It would
also have been very difficult to recruit a representative
group and so therefore we may have underestimated the
true burden. To capture reliable utility data for all of the
health states in this study (different disease states com-
bined with different toxicities) would have represented a
very significant challenge in terms of patient recruitment.
Therefore because of the challenges of recruiting sufficient
patients, capturing a representative sample (and so not
underestimating the HRQL impact) and avoiding a signif-
icant burden on people who are very unwell purely for the
purposes of research the present methodology was cho-
sen. Health state descriptions were developed from inter-
views and input from clinicians and psychometric experts.
The health state descriptions were developed after rounds
of in-depth interviews with oncologists, oncology special-
ist nurses and psychometric experts.
Conclusion
The current study presents the value that the general pub-
lic in the UK places on avoiding progression of disease
and second-line treatment-related toxicities. The utility
scores show a utility decrement in moving from respond-
ing disease with no toxicity (0.67) to stable disease with
no toxicity (0.65) to progressive disease (0.47). In addi-
tion, there is a significant decline in utility in the experi-
ence of all toxicities (febrile neutropenia, neutropenia,
fatigue, nausea and vomiting, diarrhoea, rash and hair
loss). This study provides unique SG utility data in meta-
static NSCLC which has not been explored to date.
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Appendix 1
Health states – NSCLC
Stable with no side effects
 You have a life threatening illness which is stable on
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You have lost weight and your appetite is reduced. You
sometimes experience pain or discomfort in your chest or
under your ribs which can be treated with painkillers. You
have shortness of breath and breathing can be painful.
You have a persistent nagging cough.
 You are able to wash and dress yourself and do jobs
around the home. Shopping and daily activities take more
effort than usual.
 You are able to visit family and friends but often have to
cut it short because you get tired.
 You sometimes feel less physically attractive than you
used to. Your illness has affected your sex drive.
 You worry about dying and how your loved ones will
cope.Health and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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Stable with Neutropenia
 You have a life threatening illness which is stable on
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You have a blood disorder which leaves you at risk of
infection. You may experience fatigue, muscle aches and
interrupted sleep. You are at risk of it happening again fol-
lowing your next cycle of treatment.
 You have lost weight and your appetite is reduced. You
sometimes experience pain or discomfort in your chest or
under your ribs which can be treated with painkillers. You
have shortness of breath and breathing can be painful.
You have a persistent nagging cough.
 You have difficulty washing and dressing yourself and
doing jobs around the home. You are unable to go shop-
ping and do your usual daily activities.
 You don't visit family and friends often because of the
risk of infection.
 You sometimes feel less physically attractive than you
used to. Your illness has affected your sex drive.
 You worry about dying and how your loved ones will
cope.
Stable with Febrile neutropenia
 You have a life threatening illness which is stable on
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You had a blood disorder which led to your being hos-
pitalised for about 5 days with a fever and severe flu like
symptoms. You received treatment because this blood dis-
order could have caused you to die within a few days of
onset. You are at risk of it happening again following your
next cycle of treatment.
 You have lost weight and your appetite is reduced. You
sometimes experience pain or discomfort in your chest or
under your ribs which can be treated with painkillers. You
have shortness of breath and breathing can be painful.
You have a persistent nagging cough.
 You are able to wash and dress yourself with assistance.
You are unable to go shopping and do your usual daily
activities.
 You are not able to visit family and friends.
 You sometimes feel less physically attractive than you
used to. Your illness has affected your sex drive.
 You worry about dying and how your loved ones will
cope.
Stable with Fatigue
 You have a life threatening illness which is stable on
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You often feel extremely tired and weak all over. Your
tiredness is not relieved by rest. Most of the time you are
frustrated by being too tired to do the things you used to
do easily.
 You have lost weight and your appetite is reduced. You
sometimes experience pain or discomfort in your chest or
under your ribs which can be treated with painkillers. You
have shortness of breath and breathing can be painful.
You have a persistent nagging cough.
 You are able to wash and dress yourself. You cannot do
jobs around the home, go shopping or do other daily
activities because you are too tired.
 You are not able to visit family and friends because you
are too tired.
 You sometimes feel less physically attractive than you
used to. Your illness has affected your sex drive.
 You worry about dying and how your loved ones will
cope.
Stable with Nausea and Vomiting
 You have a life threatening illness which is stable on
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You recently had a bout of sickness that lasted 2–3 days.
During those days, you felt very sick (nausea) and were
vomiting intermittently. You received treatment for the
vomiting and to re-hydrate you. You are at risk of it hap-
pening again following your next cycle of treatment.
 You have lost weight and your appetite is reduced. You
sometimes experience pain or discomfort in your chest or
under your ribs which can be treated with painkillers. You
have shortness of breath and breathing can be painful.
You have a persistent nagging cough.
 You are able to wash and dress yourself and do jobs
around the home. Shopping and daily activities take more
effort than usual. You were unable to do these things
when you had the sickness.Health and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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 You are able to visit family and friends but often have to
cut it short because you get tired. You were unable to visit
when you had the sickness.
 You sometimes feel less physically attractive than you
used to. Your illness has affected your sex drive.
 You worry about dying and how your loved ones will
cope.
Stable with Diarrhoea
 You have a life threatening illness which is stable on
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You recently had frequent severe diarrhoea. You were
taking treatment for the diarrhoea and to re-hydrate you.
You are at risk of it happening again following your next
cycle of treatment.
 You have lost more weight and your appetite is reduced.
You sometimes experience significant pain or discomfort
in your chest or under your ribs which can be treated with
painkillers. You have shortness of breath and breathing
can be painful. You have a persistent nagging cough.
 You are able to wash and dress yourself and do jobs
around the home. Shopping and daily activities take more
effort than usual. You were unable to do these things
when you had the diarrhoea.
 You are able to visit family and friends but often have to
cut it short because you get tired. You were unable to visit
when you had the diarrhoea.
 You sometimes feel less physically attractive than you
used to. Your illness has affected your sex drive.
 You worry about dying and how your loved ones will
cope.
Stable with Hair loss
 You have a life threatening illness which is stable on
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You have lost all of your hair including bodily hair.
 You have lost weight and your appetite is reduced. You
sometimes experience pain or discomfort in your chest or
under your ribs which can be treated with painkillers. You
have shortness of breath and breathing can be painful.
You have a persistent nagging cough.
 You are able to wash and dress yourself and do jobs
around the home. Shopping and daily activities take more
effort than usual.
 You are able to visit family and friends but often have to
cut it short because you get tired. You feel uncomfortable
going out due to your hair loss.
 You feel much less physically attractive than you used to.
Your illness has affected your sex drive.
 You worry about dying and how your loved ones will
cope.
Stable with Rash
 You have a life threatening illness which is stable on
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You have a rash which causes redness and peeling of the
skin which is sometimes itchy. You are taking medication
to treat this rash. You have a higher risk of infection and it
may appear again following your next cycle of treatment.
 You have lost weight and your appetite is reduced. You
sometimes experience pain or discomfort in your chest or
under your ribs which can be treated with painkillers. You
have shortness of breath and breathing can be painful.
You have a persistent nagging cough.
 Someone helps you to wash and dress yourself. You can
do jobs around the home. Shopping and daily activities
take more effort than usual.
 You are able to visit family and friends but often have to
cut it short because you get tired. You felt uncomfortable
going out while you had the rash.
 You feel much less physically attractive than you used to.
Your illness has affected your sex drive.
 You worry about dying and how your loved ones will
cope.
Responding with no side effects
 You have a life threatening illness which is responding to
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You are gaining back your weight and your appetite is
returning. You occasionally experience pain or discomfort
in your chest or under your ribs which can be treated with
painkillers. You sometimes have shortness of breath. You
occasionally have a nagging cough.Health and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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 You are able to wash and dress yourself and do jobs
around the home. Shopping and daily activities can some-
times be tiring.
 You are able to visit family and friends but sometimes
have to cut it short because you get tired.
 You occasionally feel less physically attractive than you
used to. Your illness has somewhat affected your sex drive.
 You sometimes worry about dying and how your loved
ones will cope.
Responding with Neutropenia
 You have a life threatening illness which is responding
on treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You have a blood disorder which leaves you at risk of
infection. You may experience fatigue, muscle aches and
interrupted sleep. You are at risk of it happening again fol-
lowing your next cycle of treatment.
 You are gaining back your weight and your appetite is
returning. You occasionally experience pain or discomfort
in your chest or under your ribs which can be treated with
painkillers. You sometimes have shortness of breath. You
occasionally have a nagging cough.
 You have difficulty washing and dressing yourself and
doing jobs around the home. You are unable to go shop-
ping and do your usual daily activities.
 You don't visit family and friends often because of the
risk of infection.
 You sometimes feel less physically attractive than you
used to. Your illness has somewhat affected your sex drive.
 You sometimes worry about dying and how your loved
ones will cope.
Responding with Febrile Neutropenia
 You have a life threatening illness which is responding to
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You had a blood disorder which led to your being hos-
pitalised for about 5 days with a fever and severe flu like
symptoms. You received treatment because this blood dis-
order could have caused you to die within a few days of
onset. You are at risk of it happening again following your
next cycle of treatment.
 You are gaining back your weight and your appetite is
returning. You occasionally experience pain or discomfort
in your chest or under your ribs which can be treated with
painkillers. You sometimes have shortness of breath. You
occasionally have a nagging cough.
 You are able to wash and dress yourself with assistance.
You are unable to go shopping and do your usual daily
activities.
 You are not able to visit family and friends.
 You occasionally feel less physically attractive than you
used to. Your illness has somewhat affected your sex drive.
 You sometimes worry about dying and how your loved
ones will cope.
Responding with Fatigue
 You have a life threatening illness which is responding to
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You feel extremely tired and weak all over. Your tiredness
is not relieved by rest. Most of the time you are frustrated
by being too tired to do the things you used to do easily.
 You are gaining back your weight and your appetite is
returning. You occasionally experience pain or discomfort
in your chest or under your ribs which can be treated with
painkillers. You sometimes have shortness of breath. You
occasionally have a nagging cough.
 You are able to wash and dress yourself. You cannot do
jobs around the home, shopping or other daily activities
because you are too tired.
 You are not able to visit family and friends because you
are too tired.
 You occasionally feel less physically attractive than you
used to. Your illness has somewhat affected your sex drive.
 You sometimes worry about dying and how your loved
ones will cope.
Responding with Nausea and Vomiting
 You have a life threatening illness which is responding to
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You recently had a bout of sickness that lasted 2–3 days.
During those days, you felt very sick (nausea) and were
vomiting intermittently. You received treatment for theHealth and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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vomiting and to re-hydrate you. You are at risk of it hap-
pening again following your next cycle of treatment.
 You are gaining back your weight and your appetite is
returning. You occasionally experience pain or discomfort
in your chest or under your ribs which can be treated with
painkillers. You sometimes have shortness of breath. You
occasionally have a nagging cough.
 You are able to wash and dress yourself and do jobs
around the home. Shopping and daily activities take more
effort than usual. You were unable to do these things
when you had the sickness.
 You are able to visit family and friends but sometimes
have to cut it short because you get tired. You were unable
to visit when you had the sickness.
 You occasionally feel less physically attractive than you
used to. Your illness has somewhat affected your sex drive.
 You sometimes worry about dying and how your loved
ones will cope.
Responding with Diarrhoea
 You have a life threatening illness which is responding to
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You recently had frequent severe diarrhoea. You were
taking treatment for the diarrhoea and to re-hydrate you.
You are at risk of it happening again following your next
cycle of treatment.
 You have lost some weight and your appetite is return-
ing. You lost some weight when you had severe diarrhoea.
You occasionally experience pain or discomfort in your
chest or under your ribs which can be treated with pain-
killers. You sometimes have shortness of breath. You
occasionally have a nagging cough.
 You are able to wash and dress yourself and do jobs
around the home with difficulty. You are unable to go
shopping and do your usual daily activities because of the
diarrhoea.
 You are able to visit family and friends but sometimes
have to cut it short because you get tired. You were unable
to visit when you had the diarrhoea.
 You occasionally feel less physically attractive than you
used to. Your illness has somewhat affected your sex drive.
 You sometimes worry about dying and how your loved
ones will cope.
Responding with Hair loss
 You have a life threatening illness which is responding to
treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You have lost all of your hair including bodily hair.
 You are gaining back your weight and your appetite is
returning. You occasionally experience pain or discomfort
in your chest or under your ribs which can be treated with
painkillers. You sometimes have shortness of breath. You
occasionally have a nagging cough.
 You are able to wash and dress yourself and do jobs
around the home. Shopping and daily activities can some-
times be tiring.
 You are able to visit family and friends but sometimes
have to cut it short because you get tired. You feel uncom-
fortable going out due to your hair loss.
 You sometimes feel much less physically attractive than
you used to. Your illness has somewhat affected your sex
drive.
 You sometimes worry about dying and how your loved
ones will cope.
Responding Rash
 You have a life threatening illness which is responding
on treatment. You are receiving cycles of treatment which
require you to go to the outpatient clinic.
 You have a rash which causes redness and peeling of the
skin which is sometimes itchy. You are taking medication
to treat this rash. You have a higher risk of infection and it
may appear again following your next cycle of treatment.
 You are gaining back your weight and your appetite is
returning. You sometimes experience pain or discomfort
in your chest or under your ribs which can be treated with
painkillers. You sometimes have shortness of breath. You
occasionally have a nagging cough.
 You are able to wash and dress yourself and do jobs
around the home. Shopping and daily activities can some-
times be tiring.
 You are able to visit family and friends but sometimes
have to cut it short because you get tired. You felt uncom-
fortable going out while you had the rash.
 You sometimes feel much less physically attractive than
you used to. Your illness has somewhat affected your sex
drive.Health and Quality of Life Outcomes 2008, 6:84 http://www.hqlo.com/content/6/1/84
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 You sometimes worry about dying and how your loved
ones will cope
Progressive
 You have a life threatening illness and your condition is
getting worse.
 You have lost your appetite and have experienced signif-
icant weight loss. You experience pain and discomfort in
your chest or under your ribs. You frequently have short-
ness of breath and breathing is often painful. You have a
persistent nagging cough and sometimes cough up blood.
You may experience some difficulty swallowing.
 You experience severe fatigue and feel too tired to go out
or to see family and friends. It has affected your relation-
ships with them.
 You need assistance to wash and dress yourself. You are
often unable to do jobs around the house or other daily
activities. You are dependent on others to do your shop-
ping and are unable to do your usual daily activities.
 You often feel less physically attractive than you used to.
You have little or no sexual drive.
 You're depressed and dying is always on your mind. You
worry about how your loved ones will cope.
Own Health
￿ Think about your own current health and how you have
been feeling.
￿ Think about how your health and medical treatment
affect areas of your life, including:
- Employment
- Ability to care for yourself
- Ability to take part in your regular activities
- How you feel emotionally
- The amount of pain, discomfort and symptoms you
experience.
Worst Health
￿ Your condition is critical. You are receiving strong med-
ication to relieve any increasing pain and nausea but it is
not helping. You experience constant severe fatigue. You
hardly eat and you have lost a large amount of weight.
￿ You are too tired to see family and friends and convers-
ing with visitors has become difficult.
￿ You may have been moved to a palliative care unit or be
receiving hospice service at home. You are confined to a
bed or chair, and need assistance using the toilet, washing,
dressing and eating etc.
￿ Your gaunt, frail appearance is alarming to yourself and
your family.
￿ You feel a burden on loved ones and your lack of inde-
pendence is demoralizing. You have lost hope for recov-
ery. You are afraid of dying in pain and have begun
discussing your concerns with your caregivers.
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